A serine/threonine protein phosphatase-like protein, CaPTC8, from Candida albicans defines a new PPM subfamily.
Protein phosphatase M family (PPM; Mg(2+)-dependent protein phosphatases), which specifically dephosphorylates serine/threonine residues, consists of pyruvate dehydrogenase phosphatases, SpoIIE, adenylate cyclase and protein phosphatase type 2Cs (PP2Cs). To identify Candida albicans PP2Cs, the archetype of the PPM Ser/Thr phosphatases, we thoroughly searched the public C. albicans genome database and identified seven PP2C members. One of the PP2Cs in C. albicans, designated as CaPTC8 gene, represents a new member of PP2C genes. Northern blot analysis showed that the expression of CaPTC8 was positively responsive to high osmolarity, temperature or serum-stimulated filamentous growth. Gene disruption further demonstrated that deletion of CaPTC8 gene caused the defect of hyphal formation. Sequence analysis revealed that two conserved amino acids His and Asn in the prototypical members of the PPM family were substituted by Val and Asp in the PTC8p-like proteins. In addition, posterior analysis for site-specific profile showed that seven more sites are under the selection of functional divergence between these two groups of proteins. Three-dimensional homology modeling illustrated the signatures of the two groups in the conserved catalytic region of the protein phosphatases. Hence, CaPTC8 plays a role in stress responses and is required for the yeast-hyphal transition, and the CaPTC8-related genes are evolutionarily conserved. The phylogenetic relationships of all members of the PPM family strongly support the existence of a distinct and new subfamily of the PP2C-related proteins, PP2CR.